Two 4-hour identification systems, the RapID-ANAII (Innovative Diagnostic Systems) and the ANI card (Vitek Systems), were used to identify isolates of Treponema hyodysenteriae and T. innocens. Twentyone isolates of T. innocens and 53 isolates of T. hyodysenteriae were tested with both systems. With the ANI system, alpha-galactosidase was the only test that differentiated the two species. With the RapID-ANAII system, alpha-galactosidase and indole tests allowed differentiation of the two species. Treponema hyodysenteriae was alpha-galactosidase negative and indole positive, whereas T. innocens produces the opposite reactions. Three isolates were alpha-galactosidase negative and indole negative. These isolates represent a group intermediate between the two officially described species. The two species of swine Treponema can be identified by commercial identification kits and a third group of isolates intermediate between the two species was identified.
Treponema hyodysenteriae is recognized as the causative agent of swine dysentery, 4 whereas Treponema innocens, another swine spirochete, is generally considered nonpathogenic. 4 Isolation and differentiation between T. hyodysenteriae and T. innocens is sometimes difficult. Although T. hyodysenteriae and T. innocens can usually be presumptively identified by their degree of hemolysis on blood agar, definitive identification requires additional tests.
Several rapid identification systems for anaerobes are commercially available in convenient kit form. 1, 3, 5, 12, 15 These systems are all based on the detection of preformed bacterial enzymes through their action on modified conventional substrates or novel chromogenic enzyme substrate. The ability of these kits to aid in the identification of frequently encountered anaerobes has been evaluated by several workers, but their usefulness for the identification of T. hyodysenteriae and T. innocens has not been fully assessed. Studies on the enzymatic profile of T. hyodysenteriae and T. innocens with API ZYM system provided new information on the biochemical activity of these organisms by demonstrating the presence of aminopeptidases and esterases with various specificities. 7, 17 The objectives of this study were to assess the potential for two of these rapid identification systems to differentiate between T. hyodysenteriae and T. innotens and to evaluate the biochemical homogeneity of the different isolates within the respective species.
Materials and methods
Bacterial strains. Seventy-two Treponema isolates from swine were utilized in the study, 52 T. hyodysenteriae and 20 T. innocens. These isolates were taken from the collection maintained by one of the authors (Messier). The original sources of these isolates have been described. 11 Strains T. hyodysenteriae ATCC 27164 and T. innocens ATCC 29796 were also included.
Growth conditions. Frozen stock cultures were thawed and subcultured twice before testing with the identification kits. Subculturing was done on blood agar base #2 a plates (BA2) supplemented with 5% citrated bovine blood. Plates were incubated for 3 days in an anaerobic atmosphere. The gaseous environment comprised of CO, and H 2 was produced using a gas generator envelope with palladium catalyst b in an anaerobic jar. a Identification. Isolates were presumptively identified as T. hyodysenteriae or T. innocens on the basis of the hemolytic pattern.* Each isolate was checked for purity by dark field microscopy and by examining a Gram-stained smear. 13 ANI card. The ANI card is a molded plastic card containing 30 wells, 28 of which contain substrates for biochemical reaction determination. The card contains 20 chromogenic substrates: 12 p-nitrophenyl carbohydrate derivatives, 6 p-nitroanilide derivatives of amino acids, p-nitrophenyl phosphate, and p-nitrophenyl phosphatidylcholine. These substrates detect specific bacterial glycosidases, aminopeptidases, phosphatases, and esterases, respectively. Modified conventional carbohydrate fermentation tests include acid production from glucose, trehalose, arabinose, raffinose, and Xylose. Triphenyl tetrazolium reduction, rapid arginine dihydrolase, and urease complete the 28-test battery. A suspension of microorganisms is prepared in sterile saline from a Table 1 . Biochemical reactions of swine Treponema isolates identified with the ANI card system. 72-hr culture grown on BA2 plates and adjusted to a #3 read and scored before adding reagents to specific wells. After McFarland turbidity standard with a portable colorimeter. c addition of the reagents, the second set of results is scored. The card is inoculated automatically in the Vitek system filling module and is then incubated for 4 hr at 37 C in a Results conventional incubator. Following incubation, the results are interpreted by visually comparing the color reactions in each well to a standard chart supplied by the manufacturer. The results are entered manually in the Vitek computer module, along with the Gram stain reaction, bacterial morphology, and spot indole result. RapID-ANAII system. The RapID-ANAII system d is a qualitative micromethod that employs conventional and chromogenic substrates. It tests for 18 preformed enzymes: alkaline phosphatase, 7 different aminopeptidases, 7 different glucosidases, esterase, urease, and indole production. This system, in gallery form, utilizes 10 microcupules, each of which contains a specific enzymatic substrate whose degradation is detected by an indicator system. A suspension of microorganisms is prepared in RapID inoculation fluid d from a 72-hr culture grown on BA2 plate and adjusted to a #3 McFarland turbidity standard as described above. The panel is inoculated according to the manufacturer's instructions and is incubated for 4 hr at 37 C. The first set of results are Results of testing Treponema species with the ANI identification card are recorded in Table 1 . All trepone-ma1 strains were beta-O-galactopyranoside (ONPG) and beta-fucosidase positive. Isolates identified as T. hyodysenteriae, based on the degree of hemolysis, were all alpha-galactosidase (aGAL) negative. Of the 21 weakly hemolytic isolates, 18 were aGAL positive and 3 were aGAL negative (same reaction as for T. hyodysenteriae). A spot indole test is used with the ANI card. For the weakly hemolytic isolates, interpretation of the indole test was straightforward; all isolates were negative. However, T. hyodysenteriae indole results were sometimes more difficult to interpret. Of the 53 isolates, 31 gave a positive result on the first attempt, whereas 22 gave a weak response and had to be repeated. When the test was repeated, a clearly positive reaction occurred with each of the isolates. Variations were noted in both the T. hyodysenteriae and T. innocens groups in the beta-glucosidase test, resulting in two subgroups within each species.
With the RapID-ANAII identification system (Table  2) , the ONPG and glycine hydrolysis tests were positive for all the isolates. The isolates considered to be T. hyodysenteriae, based on the degree of hemolysis, were all aGAL negative, whereas 18 of the 21 considered to be T. innocens were aGAL positive. In contrast to the ANI card, the indole test of the RapID-ANAII system is incorporated in the panel. Each of the 53 T. hyodysenteriae isolates were indole positive on the first attempt. The weakly hemolytic isolates were indole negative. However, 3 of the indole-negative isolates were also negative for the aGAL test, and these same 3 isolates produced a similar profile on the ANI card. More variations in biochemical reactions within each species were noted with the RapID-ANAII system than with the ANI card.
Discussion
In this study, two commercial identification systems for anaerobic bacteria, Vitek ANI card and RapID-ANAII system, were evaluated for their value in differentiating treponemes. In most laboratories, isolates of Treponema species associated with swine enteric disease are identified presumptively by colony characteristics and microscopic morphology and differentiated by species according to the degree of hemolysis on a blood agar plate. Both identification systems utilized in this study produced information that allowed differentiation of T. hyodysenteriae and T. innocens.
Reproducible results were obtained with both systems when testing was done over a period of several weeks. Minor variations in biochemical reactions could be detected within each species with both identification systems. Differences between the two systems for similar substrate may be due to differences in the concentration of substrate. Also, these variations may reflect some degree of heterogeneity among the isolates. Further characterization should help in evaluating the diversity among the isolates.
The RapID-ANAII panel was of greater utility than the ANI card mainly because the indole test was easier to interpret. When using the ANI card, indole production is evaluated by a spot test. Bacterial growth from a plate is collected on a cotton swab and reagent is added to the swab; the size of the inoculum varies according to the growth of the isolate on agar. With the RapID-ANAII system, the inoculum is standardized, making the results of the test more reproducible and reliable. The results of conventional carbohydrate fermentation, tests used to differentiate T. hyodysenteriae and T. innocens isolates 2,13,14 cannot be compared with results obtained with rapid identification systems. However, the association of a positive indole reaction with a strong hemolytic pattern appears to remain. The two systems not only enabled differentiation of the two official species of swine treponema but also identified a third treponema group having must be present in the laboratory for inoculation of 
